The Ras inhibitor S-trans,trans-farnesylthiosalicylic acid chemosensitizes human tumor cells without causing resistance.
Ras transformation requires Ras membrane anchorage, which is promoted by a farnesylcysteine carboxymethyl ester and by additional sequences specific to each Ras isoform. We showed previously that S-trans,trans-farnesylthiosalicylic acid (FTS) disrupts Ras membrane anchorage and that this disturbance contributes to inhibition of cell transformation and tumor growth. Most tumor cells develop resistance to anticancer agents. Here we examined whether tumor cells develop resistance to FTS and evaluated the therapeutic potential of FTS combined with cytotoxic drugs, because oncogenic Ras promotes antiapoptotic signals in tumors of epithelial origin. We showed that Panc-1 pancreatic cancer cells, SW480 colon cancer cells, and H-ras (EJ)-transformed Rat-1 fibroblasts exposed to FTS for prolonged periods (>6 months) do not escape FTS-induced growth inhibition and do not develop drug resistance. These cells continued to express reduced amounts of Ras, exhibit a reversed phenotype, and show an altered response to the cytotoxic drugs doxorubicin and gemcitabine. FTS-treated Panc-1 or SW480 cells acquired sensitivity to the cytotoxic drugs, whereas FTS-treated EJ cells lost sensitivity to doxorubicin, reflecting the opposite effects of oncogenic Ras on the survival of epithelial cells and fibroblasts. Treatment with FTS led to a marked increase in sensitivity to gemcitabine of the formerly resistant SW480 cells and a 100-fold increase in sensitivity to gemcitabine of Panc-1 cells. Such treatment in mice with preexisting Panc-1 tumors provided a synergistic effect of FTS and gemcitabine, leading to enhanced inhibition of tumor growth and a 65% increase in survival rate.